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^ (57) Abstract: A mask pattern (40) having a shade portion (41) composed of a shade film such as a chromium film and phase 
shifters (42, 43) is formed on a transparent substrate (30). The phase shifter (42 or 43) causes a phase diiference of 180 degrees of 
^5 the exposure light between the phase shifter (42 or 43) and the transparent substrate (30). A first light intensity generated by exposure 
^| light passing through the phase shifter (42 or 43) in a shade image formation region corresponding to the mask pattern (40) on the 
material to be exposed is not greater 
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than four times of a second light intensity generated in the shade image formation region by the exposure light coming onto the rear 
side of the mask pattern (40) passing through a peripheral portion of the mask pattern (40) in the transparent substrate (30). 
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m 1 (Dmmftm 

tli»o M^6^;t LTIi, i *U (M3 6 5 n m ) x K r F is Y U -+f# 
I2 48 nm) N Ar Fi+vYU- +f O&ft 1 9 3 nm) N XliF 2 x*5> 
7b-tl (Ml 5 7nm) Sftfffl U fctlSo fts ^EIIMFUIfc^TIi* V* 

mcD^Tfegp^^-r^Ttro^iid^ur 1 8 0jg (mteftiat d 5 0 + 3 6 0 
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x n ) jSEU±TMo (21 0 + 360xn) jg&T (1SU nteESfe) ) J£$£ir& 
5> 7 ^-JbMti&ro^^&WL Turret < . JS5fc&<Z>*cfc UftSVX^/t^- 

in 5 (a) it, (Dnmmm\zm+%fcj&ttm.t.t£%pftm<Bn$-is (uv 

X h/\'£->) (DKIt U -< T 7 0 h(D— #"|£tf Ltt^o El 5 (a) iZrjk-tJ: o \Z 
N n$ -> 2 OODilSliO . 1 3MmtifeSo 

El 5 (b) li N El 5 (a) ll^f - >«:Mt5 fcttlCffl In b*Li> > 31 1 
(DnMBB\z{&2>7* hYX^rofli^^Lti^o El 5 (b) (z^l - J; -5 13 

s mi (Dmmmm\z&zz>* s 7^^i±, aSiai±s4S3 o±i^ x eis (a) izm 

OliO. 13xM[//m] (M : Rft&O^J^IK&^CDfW) CDtT>£ (H^J- 

) ^tiTi^c 77^/\^->4oii, v ni±mm<Dmytm& vte%m 

#SP4 1 ^ 0%(D|1 0ttffl$/7^-4 2 j8J@*5 0%©fg2<D 

ffix J:b«G)fctox E15 (a) (3^1-A^->*Jl5j5£-rsfe«>IIfflt^6tix fio 
/t*->#it3WBta)*<fc 0ft*fi6*©7* h VX£<Z)¥®EI£E] 5 5 (a 
) ( rffc3fe(Dttffij #BS) K^U El 5 5 (a) IZL^-T 7 * h >7 |- «fc 0 T U 

MilC&i££ft£ft5£jg#^<Dvi~ n. U-va >*SJH£EI5 5 (b) 
o -ttet>*>. El 5 (b) l^7Fl-VX^yN°^->4 0l±x El 5 5 (a) \Z7jk~t ?7 
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lix i 9^4^;eiW±L*lv7*- (|g2(7M£*|v^-4 3) Tr«^i^x.rtN 

He (a) ~ (c) i± N &-\ <Dnmmi&izffizJi*->j&j£i5m. mmiziz 

N HI 5 (b) Id^-f^* KT^^7$:ffl^/cS^l^ c fci.A 0 ^->^^^>5t (Z) ^. x ^ 
£7F-rHff®l3T:fc3o *-*\ HI 6 (a) l^-ri d 13 . 5 0 (D±IC1#IIX 

y7 hfl*5 2 &mm-t%o *<D&t. El 6 (b) [Z^-TcfcaiZls ^14**5 3 0_t 

i;?x^/^->4 oft<^*tir3&smi (DmMmmizm%7 * k^x^ (m 

5(b) #P,S) $:^UTI/ ix^. hJI5 2 Lti7ic7c 5 3 %$M$rt~t%> a ZtllZ 
<fc 0 x bv7 hJ)g5 2 [Zft[f%>T?7,<7 ti*->4 0 httJfc-r^SPM^NfflMfcgP 5 
2ahfe0s U KII5 2lz;fcM*£^<Dffea>gp##S&SP5 2 bh&§ 0 
»x El 6 (c) l^^1-J;o(^s hJK5 2^m^^Zt.\Z^-o-cnm%^ 

El 7 (a) (*x BI5 (b) I^t7^- h77^i;J;ori/vX hI5 211^ 

fix 1^5 3©;MA= 1 9 3 n rru a^«©a»3t^3R<DlMP» N A = 0 . 
6x^^05^)^x7 = 0. 8-e£i> (WTx «r(^Wf e^t^RR 1 ? y$i U-va 

5 (b) lx:^-rvX^M°^->4 0(7)\|-)il3O^Tx 0. 1 3xM [Aim] = 0 
. 4xMxA/NA (DMi%h { f& K> io 0 ffi N El 7 (a) IZfcHTIi. 2 tf^cDtg 

HI 7 (a) H^tvSi U- va >*£m^x HI 5 5 (b) [3^tv$ab-v 
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^mt^TSSo d ft lis &*gOj£CD#h{iL*| 1 8 OjgCD#;<hCD^F>$£ 

12 7 (b) Iii2]7 (a) CD A A ' o /c^ilJg^CD $ U - v a >*± 

i^^LTS'Js HI 7 (c) [±mi (a) l^tMt^CDv5aU-ya> 
g^bbvX h/\^->5 4cDJ£fcK£MiJL£!£Jil&^L-CU3 0 i7 (b) 
\Zfjk-f £ ^> izmm&Jgft 0 . 3T:&£> t-T^h. HI 7 (a) IZI^t'c&JS^I;: 

& it i> (^i^mcd^^* m^/^->4o cdjrm* ^ is is-stir £> $sm x 

E]7 (c) (3^1"J;5l3lSISF/fMcD^^ U&flre^-rftM*) UvX KM 

ia±l3|^B^u/ci:dl3. ^1 CDHMff$pJI-J:^h. h v'X^cd T*£m° 
^-XC-fi^v^^-^ISIti. Z£\z£ K) s v^^-SigTtl'ctoTTX^M^ 

JiicD*fr£>&£ a 0 ^ - >.t 9 &nS]±£-t±£> ^ h#-e#£co-c?. 1 &cd?* 

wTx fgi (Dmrnrnmizmzy* ^^x^iz^xo L-cmtzm$ 
is 7$ -(Dmmm&m%m yx^j^ - >\z& o -c®.m%ttnnz&m 2 ft 
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®ElTfc3o ms (a) dTF-Tcfcdl^ aSaB1££« 6 0±lZ, fiffiv7^-i:& 

®8 (b) l±, H8 (a) \Z.7rs-f7* KTX^^ffltNTfflTfe^ff ftoT^^i 
^^j?LTL\5o i8 (b) I'^-Tctai^, it^Tte 2li N 32iif4^*£6 OlZfc 
lti>YX^/\°^->6 1 CDJS]S£3S^LTlf5 1 ©^ig^6 6 3 h& £ 77 5 

y\°*->6 1 $rSi§LT^2©Sil7 l c6 4h&§„ 

09 (a) It, m8 (a) iZfr^y * h 7X^7 l^llftl'fc UTtefg >7 
^-©^il^fefe^^<b^^fe^(-^S7 l 6W*4±l-felti)[il8 (a) CD A A ' 

0 ft N v$ib->3 >3M^li s H^TfeCD^ftA = 0 . 1 9 3 ul rru Kt'c^CO^ 

^^^cor^p^N a = o. 6 x mytm<DT)$m. o = o . 8 . ^itm l = o . u 

m7r&£> 0 S/cs AA' $l±O^OIi77^/\^->6 1 CD«^i:{jiILT^§ 

o 

ID9 (a) [3^1-cfc5l3. m§zyy^-(Dmmm^M< ^SC^oT. ^Tfe 

6 1 &^±mytm mmmo%) ^K>ta^m^[z., %&mtt(Dmttfmm£te 

09 (b) li. [U8 (a) I:^t7t h77^^ffl^ti3fel3fcH^Tfiiv7 
l3fclt§IH8 (a) CO^O^^r^fiLail^D^Tfe^JgCDv^o. U-va >-|± 

i9 (b) Id^-Tct^l^s ^M^CDfiz^gv^ -cfc "9&£ 77^^->|; 
Bict 0 t^7 , 6'^4^^bU$S&!)i.$J|i|lL^#^tUr^^^o HI8 (a) [3 
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Tjk-fy* h v^^izitjuriis 3Sfflt±3£tR6 OlZLfctfS 77 7v\°£-> 6 1 com 

#f&) 777/\°*->6 1 *mM-t*9b (oJ^>7^-IM) Wot 
tT^^I-diilZcfcoTx 77 7 A7 - > 6 1 ©>S*te14fc|R]±£-t*T^3 0 

m9 (c) [i, m8 (a) \z^-f7* h -?xt7%m^frmmz£>i\-cmBis7 

H19 (c) l;i^TfTOItfmiT:^LTU£>SI*3!c#. 7 77 A'^ - >CD^$jf^J 

0 /\'7 - >IIJ; oTM^ttS&±(3&i&£ft3^£^ 

EI9 (c) filfclNTlis fe^ ^ 77 7 M 0 ^ - >a5$^i|)S L ^t/li+S v 
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Tft^toStB**:^ (JSTF* Hour 

E11 OI'^-Tcfc-dl^s igil^T(Dfi+lv^^-=t 0 fc3*Mgl_0D>?*£ m°£- 
W&±lZtefrZVX<7 - ><D*fo£.tttb-tZ>tiLmiZ±b I h ( L 

i\t, &my6wm± iz & it £> ^ n° ^ - xz> <t><i> ^ rn^-t tta iz ± d & 
fc^TfeSiwiStite^fc:?* h (Sis - ?**) fefflufei^cfc^r, » 

83fc*m± \Z I* 3 T X * V \° £ - ><D 4"l> i: WJtef £> <i« 13 £ ^M^Io 
(L) tt§o Zffltts *«B^<Z)-f ^-S/-g*W§a<DHa (IH3#bs) T?I#BSL 

sv7^-siit(DMjti±Txio ( D i:fflit5o eeot, h ( 

Ls T) f* N ft&ftl c (L) RtfftMETxI o (L) ft**i**i(ftffi^M± 

-ca^sdsjftizift* LTfi^t)-t±x *a>tt*fc 2 * u fettle J; o rifiix-r^ 3 
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Ih (L s T) = ( (Ic (L) ) 05 - (Txlo ( L ) ) 0-5 ) 2 
Trfe ^> o 

ft£oT. -< * - v^BEYX^KiJlNT. Ih (L. T) tfm>\\£&%0ki*'D£ 
Ic (L) = TxIo (L) 

-c&% 0 -r&;b-£s ^*<7J*$->(Di±m<DmMLizn-f2>m3is7 5-(Dmm 

T=Ic (L)/Io (L) 

EM 1 (a)~(c) li, HI OI3^1--r ^-v^Sl)x'^^^fflu^:S7 1 6[3fc 
U TfiLffi > 7 ^ - <Z)^Si@^ T & t/T X £ - > CD^itS L £ £ ^ £ it 

i3*ss&*m± (3 tj it & y x ^> / t * - > co * 'i> h f 3 tegd ± i; & %&m. i 
h ( l N t) cov^zl u-v3 >*gm«:v aa*T»z;iiiLfc?n?*i*«» 

^ISl^IXoTTt^CD^iSifiJl-caL^^^^L-CU^o d HI 1 1 (a 

) ~ ( c ) CD^ti^ti^&UT. mft<DT = I c ( L) / I o ( L) <DMffi£3? 
t^77^IfefgLTU5o ft. EH 1 (a) ~ (c) l;^tv$aU-v3 
>*Smi***i^ft#lfc5B&&&fc^Tf36ftfcfc<D^fci9x El 1 1 ( a ) 13 

TjkT > ^ i u - > s >e*i±Rje©^»tffl ^fe&ms&mz & o f# e> tifct ®t 

1 (b) 13^1" v 5 n. U-va >^m[^^^ro3 1 6^^fflt^fiBi ; i ; S 
&I3J; 9f#bft£:&co-c:£>9s 1 1 (c) u-va >*£Hlli*j-£i 

fes ^co^cov^zl i/-y3 >^i*x mye%<D}&mi = o . 1 9 3 ^m, m% 

*©8Meflfc¥#©IHlQ¥N A = 0. 6Trfei.o 

IU1 1 (a) ~ (c) cfca (3 S tttB^^^-OD^ia^TStrT^^/t^ 

->©|ft«LI^r i)7t3SJSI h (L s T) CDf*#ttfi, Rft*Oiia>fl5ttl3«fco 
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Mfcbt*T = Ic (L)/Io ( L) CDM^TiESil^a-rci^^Tr^So 
[111 2li N TX^\-*->mta^fc>tb>£(DJ£3I£s Jil$T©fit@y7^-J; 

>? Jit ->m$ft%(D%fef&\$l c (L) i^s^-r^h^i^. ^S^*4±l-^lt 

& t x t n $ - > <d + t wj^-t £> fea i'^ i: & > y $ - SMfflMtiiTx 

I o ( L) I3iit§ 0 ^oT, [21 1 2 ^-vliix'X^tfeurt. 
"7 ^ <7 i t £ - > flDffift ©«5 L IC W-T 3 -CDftig & T It . 

T=I c (L) /I o (L) 

IU1 3 (a) ~ (c) li x EM 2l'^t--< *-S>3£M fefflUTcSTtfcfc 

\z&mmm±iz & it £> t x ^ a- *i> ^ **jfc-r s £ i; s ^gujg i 

h (L. T) <D*s$=l b-va >ISIfev ^iS^TSt/^iUL^^-tl^tl^ldl^ 

tr^idXor^jero^lST^ufc^fe^UTuSo 3d-e N mi 3 (a 

) ~ ( c ) (DZ:tl?tllZte^-C, tuifiCDT = I c ( L) / I o ( L) ©KHfc&SS 
t^77&IfettLTl^o l#u H11 3 (a) ~ (c) H^tv^aU-va 
>^mli^^^^^i>M7 l 67 , 6}J?^fflt^T^#e>tl^tcD•Trfel9s H11 3 (a) \Z 

EM 3 (b) m^-Tv^ 3. U- va >^mlilmw«(7)7 l 6^^fflt^fc^® 
^Clcfc Of#<=>tl/ct(DTrfe K> N Ell 3 (c) a U -y 3 >SII±^ 
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EM 3 (a) ~ (c) lZ7jk-tJ:olZ, iiLffiis7$-(Dm$LmTRXf^Xt?J^? 

->(D<mnztt-fztt&m. i h (l. t) (Dfofrmz. m%%)m<Dwmz&-oT 
i:Mfcf.fT = ic (D/io ( D (Dmm-ajEmizm-fzttf-czzo 
>mzm&¥f\zm^foz>*>(D-c:i3.ti:\,\ 0 

mm<0 izit, (D -< * - v3£S!j£ Iz: J: o r > ? * - =t o & 6 ftt^t 

d ) ^ ^-^y^^x^(Diiimiyy^-izitXT^±m^tmm^ifibnrcm% 
-?*<?*m^ frm%\z ^xwmmrm^z & it 3 v x ^ n° ^ - >© * ^ 

ttJ^lJ-£>te«r I^I^t^JSI c (r) & 1+3? 1^3 o 

(2) -f - y&mY*<7 0)i±Lte^7$ -\zitXTmi$(Dmft$vm9ii+bH^ m 
-d << * - is'&m x 7 ^ *? (Dm&uizi-t z--c?z±mftm£ k>&% myt^m^n- e *ik 
mm -?xt7*m ^r^m^t \z $> t * r . fammmi. \z & it § ^ x ^> ; \° ^ - ><d ^ »o 
ttiShttj&ir^iSr i^u&^ijgi o (r) £it3?-r3 0 

( 3 ) mgv^^-CD«iiS^ig^T^T = I c ( L) / I o ( L) CDMf&l-g 
tfu SWTCD±PIIi 1 T = I c ( L) /I o ( L) (Zlcfc *)&tbZ>tl 

S/c. l^±(Di^0^l^feUTlimifii6^^^^*-r^VX^/\ o ^->^m<b LT 

^->fi^^-t±>s^iSffl-rtiii*ctUo ^tLiicfcOs ^i'j^tifc^A^->^i3 
&±izmw ufecta iz, wi^ (DmmBm\zm%7 * h^xtizft^Tiz, -?x 
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/7y\°^->(73||xi^^^t4^«^<bri>^['{is T = Ic (L)/Io (L 

> co n a* ^ & m % £ ^ ^ii T^fli 0 ta & v x ^> / 1* - > j; v) t * < -r £ £ i * & 

T = Ic (L)/Io (L) ©M^A < fflS)i*fc*tL*«fc-5J3tt*15/7^- 
*TfcV*£/t*-><Djtot14/)<lRl±Lfc < &3C0li N T=Ic (L)/Io ( 

*- -5 -< * - ysfiws * * \z ct o r*«3te*t*l-± 13 *j it § t x <7 - > co * *o t 

»(6r*tt«lC*i:*3t3*iAI h (U T) lis 

Ih (L. T) = ( (I c ( L ) ) 05 - (Tx I o ( L ) ) 05 ) 2 

<oMi4l^TlSts;fc^S5 (fibs ic (L) i*^x^y^->|5i#f 

3t©^giJSTfet)x Io (L) l£v7*-^ft©^iUgT:£>£>) 0 ICT, I 
c (L) hTxio (L) £(Dmte&t>^\t+)$&(Dmte&t>-&te<D-?:, 
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mft(D&o IZ^ I h (Ls T)o£9 ( (Ic (L) ) °- 5 - (Txlo (L 

) ) 0 5 ) (D 2mtfm>]\lZ-t<i:2> tglZlts ft^i^t, 77^/^->i:J;5 

m^tnm^m^m< ttztzizit. ic (D = txio cd awj&o©-? 

Tb = Ic (L)/Io (L) 
IZ£ K) ;htfT§5o 

^iiTtiiict »9&-g> YX^/\'^->i:(lli;i3^§STrfaTTi>^lis I h ( L . 
T) = I c ( L) OS «9 N 
-((Ic ( L ) ) 05 - (Txlo ( L ) ) 05 ) = (Ic ( L ) ) 0,5 

(TxIo(L))°- 5 =2x(Ic(L)) 0s 

Txlo (L) = 4 x (Ic (L) ) 

Jg(D4iSlzm LT LS-5 TX^M^-XDHyij^^^tt^^^TfellJ: 0 

Tw=4xlc (L) /Io (L)=4xTb 
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m 1 4 (a) ~ ( c ) i± N m 1 oizTjk-t ■< *-sj&ffl^x<7%m^fem%;\z& 
i \ r v -7 * - (Dmmm tm^x^^- xdiiii l & £ ^ £ it 

13 I h (L. T) = I c (L) M^i^ft^^lTL^o IH1 4 ( 

a ) ~ ( c ) (D^tl^tHZtel^-C, tuiECD Tw=4 Xlc (L) /Io (L)(D 

IH1 4 (a) ~ (c) I^tv5a U-V3 ^S^li^ti^"^^^^^ 
ffllxT^#t>tl/c:t(DTfe 0 . H11 4 (a) iZfjkf v 5 a. U - v 3 >*£miiHJ£(D 
7t)Jf^^U/ciS^'K7 l cl3ct Off^tifc&tD-e&O . 1211 4 (b) 

4(c) izfr^^z3.[^-iy3>^mitM^mm±(D4^iziiLm-t^^m^m^ 

li, m%:ft(Dfem\ = 0 . 1 9 3/urru itTfe^KD^i^Tfe^mcDF^P^N A = 0 . 

EH 4 (a) ~ (c) l37F^"ct 5 I3x teffiv^-CD^^T&tJ^X^M^ 
->(D^i|iiL['^1-§. Ih ( L N T) = I c (L) ^0 3to^(Dte#ttli 

x mytyt : M(Dmmz£ oT^i&oTi^tf, ih (l, t) = ic (d a< 
f&K)±L^0kfti*m&ftmmzmzmt)t>TT = 4 x i c (D/io cd^m 
m-emmzm-f ;h^#^o 

X^M°^->CDPS#^"|ilL o^^465 3ht,T§§o s^^ ( ^|i s ic ( L ) / 

io (D ii^^^;\°^->o)^i|lL(DtiiQiiit|3M/j>^-^(7)-e. -fifgv?*- 

©m^^^il^T ol^^LT. Ic (L) /Io ( L) tfT o/4 tte&fa*!® L 

^rum%mizit^xiiLm^y^-^m^^^t^x^j^->(Dm^t6:m9t 



WO 02/091079 PCT/JP02/03976 

47 

&i\-cpfTfc<DmmmT o &m-f%iiLffii/7 5-&t§Li+zm'&, ic (D/io 
( l ) =t o/4<Dmi%frt>7££%mm%<mL oUTCDmmz^-tz 77^/^ 

^7 a° ^ - > # m% m 1 3 <fc o r * ti r t \ 3 1 j± ^ t v x * m° ^ - > ± 

I83©ia«fc£W9«;L3^asl*x i^ntlc (L)/Io (L) = T o/4(D 

J^±<DI^BJ(3*5^T N IIII$Tfe, Tb = I c (L) /I o (L) 
IZJ: t>##>S£#l;:x PRJ^Sil^Tw*. Tw=4xlc (L)/Io (L) = 
4 x T bidet t>3fttf>fc#x ct 0— ASW*«>>af3WJSUrx fiffly7^-©jli$ 

© 1 /D S 

-((Ic) 05 -(TxIo))°- 5 )< (Ic/D)°' s 

< ( ( I c) 0 5 - (T x I o) ) °- 5 ) 

(Ic/Io) x ( (D-D 0 5 ) / D) x ( (D-D 0 5 ) /D) < T 

< (Ic/Io) x ( (D + D 05 ) /D ) x ( ( D + D° 5 ) /D ) 
tff#e>ft&o JM*ftl3(*x D = 3<D±1£n jSjWTODifgl&fflli (Ic/Io) 
(DO. 1 8m±tl^2. 5MTtifeS. Sfes D = 5CDH-a-. itig^TCD 
rF^i5Slli (Ic/Io) (7)0. 3 1 fgJa±-eMo 2 . IWCfeioSt 
D= 1 0(D*§^, aa^TODflDMttHJi (Ic/Io) (DO. 4 8f&WJ:Tl 
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*lZ-t&!&W\ttel\(D-C, # -(Dmm^T W (Ic/Io) £Dl/3fg 

s 0 -f&fc>-i5, 2mmcDiiLffiis7 $ -(Dmmmfi^ti^tiT 1 svt 2 (t 1 > 

(Ic 0 5 - (T 1 x I o) °- 5 ) x ( I c°- 5 - (Tlxlo) 0 5 ) 
< (Ic 05 - (T 2 x I o ) 05 ) x (Ic 05 - ( T 2 x I o ) 05 ) 

Ic /Io> (T1 0 5 + T 2 0 5 ) x (T1 0 5 + T2 0 - 5 ) /2 
A<f6ti5 0 tot, 

Ic /Io> (T 1 °- 5 + T2 0 5 ) x (T 1 0 5 + T2 0 5 ) / 2 

Ic /Io^ (T 1 °- 5 + T2 0 5 ) x (T 1 0 5 + T2 0 5 ) / 2 

:7* hT*^£ffll^M°*->JM^>£lC;fcl\T, k>7 ^mt UTli^fvMcD 
II IC It £> V * * / - > <h MJ^-T £> SP^JiJL^KCDfteC75^|3^^: P^f 5 Z £ \Z <fc <9 
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it! L 0 . 4XA/N AflJgJ; 9£>Jv£ < & £hs ^hit^Tbv'X hA'^- 

^iS^I^J; K>%m~t^ Atolls 77^\^->i: LTiSlteft&teflv^-a) 
A^-><h LTl£ltb;K£>tetlv^-{i£T|H] UiSjJl^fe^r LTU£><h^l;iv 

1211 5 (a) li N $5 2(DmMBmiZtel+%mmttgL£.te2>PJrM(D/'S$-> (U 
v7 h/t^-» CDlSItU-f T 7 -^ h(D— #'J£^ UTl\£ 0 El 1 5 (a) 
eUls M**->7 0 CDiHsfd: 0 . 1 3/xmTfe5o fts A 4 * - > 7 0 <Z>gm U << 7 
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CDI&I+ u -f t 7 -t? h hie] i;-efci>o 

[11 5 (b) [£. EM 5 (a) lC^t/^->fei)iiinfeto[;fflUbti§^ 
^2(D^ff$Sl3#i)^pi- h YX^rofffl^LTUJo i1 5 (b) \Z7jkf 
ctot, ^2(DilMi;i'S7t h VX^I*. S^tt*^8 0±IC s 01 5 ( 
a) \Zfjk-tJS$ ->£.ttfo-f& ~?^ / 7 M°*->9 0fr*JM£*iT&£ o 
^->90li0. 13xM[yum] ( M : S^CD^Jv&f&^^CDte^) (D^t 

>* (Uti-) ^tuTu^c s/cs 77^/\^->9 out. o uKmm(om%m& 

[211 5 ( b) I3^^-^2 0)^^«sI3#?)7* h77^ts HI 5 (b) IZ^jkf 
&&^Ml;i*#&MP£P£I§:l:l-T, I^PSPfctefBv^-g 2 £ LTU£>o 

s/c. mi ©n^siTrfa^ig^^w-r^mgv^^- (mi (Dm^^^- 

4 2) ^ISIt6tl^/c^IilEI^WLT(i. ^939 1 t£i:%mytm\Z>\\£temn%\i 
>&fSltT. f^PSP^firtlv^*- 9 2 h UTUi» 0 

mi 6 (a) ~ (c) lis ^2(dsiw$^i^^a^->^^}S. mwmz 

It, EH 5 (b) iZirs-t7* ^^7s5%m^fzmftlZ£2>Ji$->Bj&1jfe(D& 

jim&^-fmmm-c&Zo £-r\ mi 6 (a) \z^-t^r>\z, oocd±i3 

^JlfliXli^lill^cJ; K)te2>m\]J:m'\ 0 1 £ff<^SL£f£. &AnxM 1 0 1 (D± 
>7 MS 1 0 2^^t"i>o ^<Df£s HI 1 6 (b) l^iT £ -5 Kl. 

igiitt*^ 8o±i:77^y\'^->9o mzf&$ ti-ctezm2 ommmm\zi% z 

7* h^Xt (HI 1 5 ( b) mm) fc^LTbvX Mil 0 2I^^LTSt , C7 , 6 1 
0 3^B,s|t1-i>o ^tU^O. UvXMIH 0 2l3fcltS V^^;^->9 0 h 
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nfo-fZ&frWimyt^ 1 02afcft^ I,v7hl1 0 2(;:&l:l-£>^(Dfttj(DSP 
##S^2P1 0 2 bhft& 0 Ill 1 6 (c) I'^TJ^KIs k>7 hM 1 

0 2£I!f£t-3Chl3j;oT^®:*:£Pl 0 2 a «fc 0 ft S b h /t* - > 1 0 4 

01 7 (a) It 11 5 (b) f^-T^* hY^^IIctoTl/vXhll 0 2 

>#M*m s O30?MA=1 9 3nnu M^CD^^mroMP^ N 

A = 0 . 6 N Mt^O)^)^ = 0 . ^CDh#, 1211 5 (b) \Z7jk~t 

"7X5 n$ - > 9 0(7) ThilCOl^Tx 0. 1 3xM [yum] =0. 4xMxA/ 
NA(DMi^i?ji0 0 @1 7 (a) MfclMTli. 2 #7C(D*gttj^*i&l;:;fc 

HI 7 (a) l3^t-^2C0^^^fig(Dv$zL U-va >*£^h. El 7 (a) 13 

i^feMt^^Ttflii-ctorii+^ftil^tt^btiftugP^i'^ ^^ftdSPSP 
£ IS it r it r£ □ SP izms -*t9t\j-z>z£iz£K> , ^xt ->±mzm. 

^T-btttemyt^*mm-r:%%(DT~, (Dmmmtmmiz, pmamwz^ 

EI17(b)[*EI17(a)GDAA' $^li)Qo ^^?^^^(7) v 5 zl U - v 3 
^JH^LTfc^ H1 7 (c) f±H1 7 (a) IH^-r&SiJS^© >5 =l U 
-2/a >*£Hfrb b >7 hM°^-> 1 0 4(DJfct££^>lJJLfc*£lll&^LTU&o 
IH1 7 (b) \Zjjk-t£^lZS&!R&!gtfO . 3T&^t-t^t, EI1 7 (a) 13^ 
1-^;^JK^^f-fcMti.^l^^^it<7)^^^^^ 77 ^> M 0 ^ - > 9 0 (Dimtt 15 IS' 

-ifc-r£*£ifi. ei 1 7 (c) \z7r^&r>\z&mKw.ow* (im%-z^-fftm) z 
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iiLfemi 8 ojg£tt!fo-f%m%£*±^2>mfr{zmj££nz>o z\(Dtc&, 
%.-ttU(nmmm(Dmfr * z -tt z z. t \z & k> . m^ts?? -(Drnmrn* ^ x 

zs7$-(D7&mm&!¥--lZ-t2>Z£tf-Cg2> 0 
- commm L T I NT J; ^ o 

m2comifemBJzm%7x ^^xto^?? ->{zm\fibti%mu 
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tffx* *s~7* -mmvtiz «£ o -rfl-^-r t ^ a . << ^ - v&iii]>£©Jiii£ffl 
u^^ii^ 1 (Dmifamm)ii±&-c*&z 0 ztz, mi (Drnmrnmiz^^rit, ?x 
^ / \° ^ - > if«tg i3tt urfii v7^- © jgjg* & istz) izis^: u <d I3tt l r s h 
2 (DH tfe^ffis 13 fci \ t li x v x * y ^ - >^miz M u r na p £ aiti) izmfc L 

IH1 8 (a) lis ^Jillhs tt*^«I^KIt6*iB.o(ft«$/7^-fcfeSBaP 

) i3, sffltsaitRi 1 o±i3 s -7x<7J^'p->mmzj^^->it^ti 

11 1 1 J: a 13^7 DAM^CDil^i 1 1 2 tfff£j#£*lTU& 0 £fcs jfiflfc 

an 1 2i3i*r^pgi3i 1 3*<aai4«ti 1 1 & sm <* i± * «£ ? it e> & «3 

x **il^«t 0BBPSP1 1 3(±(4ffl2/7^-fcL-C*llB-*-So «k H1 1 8 (a) 13 
I3UT, &jflt£JK1 1 1 (Dm&m (T) li5 0%T°&K>, £ - 
LTrfeO. WPSP1 1 3 0DB (WTv MPSPWi:!*-^* ) liST:£>£>o 

11 8 (b) lis EI1 8 (a) IIjFt7t h7X^^ffl^Tl7fe^lT^oTU 
Si^^lT^§ 0 EI 1 8 (b) l3^rj;5l3 N 1 4 lis 

1 1 OI3fclti, VX^y^->JS^^^J@LT^1 1 1 5h&£<h±tf3 

MPSPI 1 3=&i2iiLT^2CD^7 l 61 1 6tft5 c 

mi 9 (a) lis em 8 (a) izfjk-t? * h^xt zm^femwztei^Tma 

ffl«Sfc6^^b*"frfc»'&l3*B%#»±lifcl^*iai 8 (a) (DA A' $£h 
MJ^-r2>^mi3^^tLi.^5SJg^(Di>$rL 1/-V3 >IS^^UTU5o ft 
s y$aU-y 3 >^li, Ht^cM^ A = 0 . 1 9 3Atm s 15 
¥W$NA = 0. 6, I»fiJtcJ = 0. 8^X2/t*->miBL 
= 0. 1 Atmtfeic £/cs A A' *£±CD;&0(iVX^M°£->4^l3f±LgLT 

mi 9 (a) i37js-rjx-5(3s MPgues*^* < fesn^r, ttB*t*m± 



WO 02/091079 PCT/JP02/03976 

54 

So x EI9 (a) C^tv5i 1/-V3 >*£^ hit^S h . -?x£/t* 

11 9 (b) (±x EM 8 (a) d^-T^* h77^4ffll^cS^HJ3l\T77 

^ - >iftMg l at/BHpguw s & fe^ * -tt rzm^iz^.mmm±iz^ it s 
em 8 (a) <Dj&otttfcTziiLmz±b&ft&m(bi'So.is-*/3>&m&. 

"7 X ^> M° * - > &@ L 7£ Xfm P $13*1 S & ^ tl * *l$ft$fi7£ flt $ A 13 IX o T *t3£j£ CD 
EM 9 (b) lZ*Jt^T<H^««-e^LTl^««*^ TX^/\ 0 ^->6DHyij 

h^^Tf, EM 8 (a) IZTjkTy^ h77^l;feUTIix gapgpigs 
1 1 1 0)Sifl^l3j:oT*iJPfi*tLS3i:l36:So -7a. 8! 2 ©HM^IZlfc 

i*x (iffl^7^-(Daa*(7)«*«ft«iftij-r*w»jftadb*<«:t\ifii3s ii^v7 

^2tZ)H]te^lc:*J^TI* N EM 8 (a) f^t" <fc d &7 * h?77 
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IdftxTs 1212 0 (a) l^-i-«fc-5ft7* h77^. o£ 1 8 Ojghtt 

H12 0 (a) |* N Mlh. aje^«t^»lt6tim'3(iffl^7^-fc*:*HJP 
gpfc*^6»3&:* ?X^/^->4tt57^- hT^^CD^SEl-efe^o 120 (a 

) \zm-t&~>\z^ m.m±s^m^ 2o±n, 77^/^->©^tt^tti.7 

□ Att*<D>t3tJ)t1 2 1 ;h.Tl>So ££s 2 1 dliRjpan 2 

3#f£l:J-e>;h/ru3£#l;r. ililteStS 1 2 OdfcitsisgpgP 1 2 3 (DTfl'Jl'li 
\ {£*BS/77*-*:fc3J32»3&*a3 1 2 2 tffM£*lTlN£ 0 ^s@20 (a)II 

E120 (b) li, i20 (a) II^t7 * h 77 ^7 ^TS^&ff& oTl> 
Sif^ltl^o 112 0 (b) iZ^k-t^olZ^ m%%^ 2 4 [i s 
1 2 Odfclts 77£y , ?*->J5|j2£&iBUTS&1 <omm% 1 2 5fcfcSfc#l;: 
ISaPSM 2 3^iSilUT^2(DSi©7 l 6l 26tft5„ 

HI 2 1 (a) li,H20 (a) [Z^-frZ? * h 77 £ U /cM^I' *J UTP^P 
ftiS ^fe^^-fb^-it/c^l^^MTtW^I-fclt^HI 2 0 (a) CO A A' 

\ v5ib-va >0km*m 1 9 (a) (D^hfel DTrfe^o AA' $£± 

H2 1 (a) \Z^-f£olZ, RjPg|MSSa<*£ < &5II^^T, ttB3fc*m± 
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£>o £ ei'x El 1 9 ( a ) b-va >*£^<hl±^& {±L*lv^£ 

[1121 (b) It 120 (a) h ^7 ^ fcfflfcfcizfc 

£ / \* * - > &<@ L & i/p*i □ 1S S £ * £f b * tb l;i*SS&*m± 13 It 3 

El 2 0 (a) (D^Oh^j7&^i>teai-^i;i>^liJSrov5 zl U-->3 >ism$r. 
-7 X £ / t * - > L X tfM P SP« S & * *l * 13 IX o T © 

^TiLfci?^^ LTUSo IH2 1 ( b ) i:^ty$2b-y 3 >*£JH£: 
H] 1 9 ( b ) II^tv5i l/->3 i'fiJftfcfclt'^S HI 2 1 ( b ) UT 
lis {ft+lS'?* -ODSifl^tfflE < Ted hlZ^H LTv cfc !)/J*£UV*£/f* 

El 21 (b) icfeur«gi#it«i«l-e^ur^-5^*fiiix tx^m°^->cdh^ 

El 2 1 (b) li^-f J; a il3t14*^b^iifcL^r(±x 77^/^->tt 

ISlpgPISSfcOfcU 77^ yt*->*ftttLtf'J\i* < fc3l;rf;£oTEI2 1(b) 
i3^-rai^i4«^b^i3^orrap$P<liS < ltu^ v*^/\°^-> 

3 <h 1 3 cfc 0 s fl^^^t, A°^->^i|iiLl3cfcoT^X^M 0 ^->(Z)^ 

is*a;ttwi^^b*-fr * - 1 1 «fc o s * n$ - ><D&Mfc&mz9mto,T* 
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El 2 1 (c) lis 1fift(D£5\Z^X5 ->(Dmyt&tfWi& J [b£tlfc7 * h 

77^^- >jfjiie L*&*m<b£-£ r=.m^iz^m^m± iz & it *> t x o j \° * 

->*'b£ttlfc-f%iiLWlz£.tZ>yt&!&<DisS.=L U-2/3 ^JUt^ 0 
(112 1 (c) l^-Tcta Id. £ □ AT*^£/BU7c^7fcl;:&lNTIiv 

* - >*&<S L # 0 . 2 //m*UgJ^TId&£> 77 5 M°* - >©ig&14#i£T L 

hZ^Tr. 01 9 (b) Xlii2 1 (b) IdfcUTI*. fe^&77^/\^-> 

n-tzztiz^K). Yx$^5-><Dm$mtemyt&*m*:iz-tz>. 7x^/\^ 

# « < & 3 © t: N Mtl mzmo v x ^ / \° * - >m« l id**-r § si & na p sp*! 

S £ #<K) £ 3 h fr'ffllild ft 3 o 

Id l±« M(D "? 7^7/^- >«M L ld*f L T «iS ft IM PSP46 S £ 3 fgf # 

ft*->* (JUT. x 7 ^^M°^->m^t>-tt>*i:^-ri>) idotNTi^B^-r^o §l 

(D&mm ( 1 • 0) til] DTr&Si: UTtt»ft**t;f UT^< #s tiLft$s7* 
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s HlPSP4afiji-i-«2/7^-aaa3tO!>3iAfe«l»r*L(i«fc^o 

Ei2 2i±x *§%bR(d^x5 Jtt>->mto'&t>-&fe<Dmm*» ran sues©-?;* 

£il>a>+7-- «fc Kfte&t&^LCD^Xt ^f-^ZmTZJ *-iS&m^X5(D 

1*1 ©status i3<£*i s/^-fcj&srapgp is it £ ti coast i?xn> 

IH 2 2 Id^-Tctai-v P^PSMIS69TX^:l>m "9 ft & MM L CO ? X 

x Wm%Wn±. 13 fcl7-577^/^->^i: ft^t" £> <£»I3 £ l: 3 &3£jSE 4 I 
e (U S) tt§o -f v?^V^>7C75 x'X^IC>y\>^7--l3'^tx.T■ 

t * t^m% 13 fciN r x ti7fe^^± 13 sit^77^/^->^i: 3 tea 13 

I c (L) h-T&o -f VX^CD^PgU (jgjfl* 

1 . o©fiffiv7^-) i3<txTji^cDS7 1 6gp^isite>^. 10^ ^-ygtmv 

&ffll>fcfflM6l3*S^"Cx ttS^fe*t^±l3fcl^S 77^A^->*^t 

»ji£;r*(4«i^^i;*3t5ij»fe 1 o (s) h^-i»o 

3CD^# N -f ;>< -v&lJiRX^l3£HNT, &^W*4±l3*il±£> 77^^- 
>^/Cv^^1-i»teSl3^L;§T^^A°^->0J/f7 l cCD^JSIiI c (L) 13 tl^ 

-r§htti3. ^ii^ffl±i3fcMti.T^^/\ o ^->^^<h^f&rsfiMi3^L;i» 

v^-^ii^CO^Jglil o ( S ) 13+B^-TSo toT, &5&£Ie (L s S 
#3££I c (L) M7t»*Io (S) 4^tl^^±L+I^P^±TrCD7 , c;?|iJ^ 
UUft* LTlte^ts 2 fH Lfe1il3«J; oTMtS 3t^$5 0 

■Tftt)^v 

Ie (Ls S) = ( (Ic (L) ) 0 5 — (Io (S) ) 0 5 ) 2 
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m-o-C, ^-v3ii77^II«t3UT, Ie (U S) ^i'J^&^ift^J 
I c (L) =1 o (S) 

Tr^>^o n myt&m*:<b0ki*t. lt, i c ( d = i o ( s ) tatfc-r 

IU23 (a) ~ (c) lix BI2 2 f£^*^ * -^SiWVX* fc/BlxfcBJtfZfc 
u r v x £ y - L zfm □ £13*1 s £ ft * * it i;:*feS&*m± 

[3fcMt§V^^M°^->(D^'^h^P&1-i)^l^^i;^7 l c?iJ*I e ( L N S ) CD 
v5aU-y 3 >*£JH£ x ranSPte S 77 £ A* - >i&|g L 
St>*tllfftl3lXoT7fe5iJ^c7)^^Tr^Lfet*^fe^UT^?.o ® 2 3 ( 

a ) ~ ( c ) CD^-tl^tlldfc^-Cx BuizticT) I c ( L) = I o ( S ) ©M#*£-r 
^77Slfef § LTl^c ftx HI 2 3 (a) ~ (c) a U-va > 

famz^fo?fo¥kte%m%% : M*m^nt>fofe*>(D-z:& k> n H123 (a) 

Ox HI 2 3 (b) 11^1- v 5 U->>3 >$S^{i$lii^cZ)7 1 c^^fflt^/-cMwS7 1 6 
IZJxOfJ&tifcfcOJ-zrfctK H123 (c) ll^t i/ $ a U - a >ftil±Wftl 
tl±CD4^i;-fiLa-r?>7t^ : &fflU/clZg*M7 1 6l3cb Off^nfetCD-xrfe^o £fc 
. ^-©ffeODS/So. U-va >^l±, m%%(D)&^X = 0 . 1 9 3 Mm. I^H 
©ftjE&^flDBflP^N A = 0 . 6Trfc3o 

HI 2 3 (a) ~ (c) \Z^-$-£o\Z^ VX^A^-XlftteL^trraPSBBSlC 
MnMtle ( L n S) cz)ft!c^tt(*x S^JBiG)fl5«lc:«k^re z F*feo-c 
U§^x *fe3£JSIe ( L N S) *<^/Jvt«:?>^li^^c73ff^im*5^n 
c (L) = Io (S) ©IWffiTIEttlZS^ZfcJtfTfgSo 

i24ii, ^^e^c7)T7.^/\'^->fi^-a-^-tt>icDjiii^ s napkins© 77 
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mz±tz ■?x2Jt*->E\%ryt<Dyt&&.i* i c (D n+g^-ri>htti3 N tts 
mm± 13 & it s ^ x * / \° * - > * »& t *■ ?> &s 13 ± u a > ? * - ^iiTfe © 
3tau*ttio (s) \ztum-t Zo m-oTs m2 4iz7ji-f<<*-5;&mv*t\zte 

UT&s Ie (L. S) fe^htrST^^/t^-XBL^t/KlPaJBSfix I 

c (D =io (s) ro^b^tosit^-etSo 

IH25 (a) ~ (c) l±. H2 4 Id^-T-f ^ - 77 £ l^fcS*tel3fc 

l> r 7 7. ^7 a** -> ifri L R Iff® P gp 4§ S £ 6 ^ g fb * -tt 13 1ftS#*m± 13 
fcMt^YX^A^->^'^h^fS^-i>&SI3^L;^3 , 6?^I e (L, S ) CD v 5 

ttf3^oT3t3ilJft0D^iS5«l-eaUfcfil : ?«:^UrLNSo 3 3.1?, HI 2 5 (a) ~ 

( c ) 0D^-ti?ti(3*ji\r N tuiticD i c ( l) = i o ( s ) cDne#£ii-r?*^? 

LTl^o ftk H2 5 (a) ~ (c) H^tvSa >$£JHIi 
^fa^fai^&&il5^^/))^£fflk^X^^£fo/c i fejC73 _ £?<l6 *9 n H12 5 (a) 13^-TvS: 
zl U-i>3 >^miinff$cD^;Jf^fflU/cffl , s'S7 l cf3j: 0f#e>ti^^O)Trfc «9 . HI 
2 5 (b) l3^-rv5n- U-i>3 >#Smi**i* ! t*a>^a9 : &fflL^fe*i^»^f3J: 9 
f#b ft «9 x El 2 5 (c) l3^1"i>5zL V3 >|$mii^^J^tI±CZ) 

4 *j3<£gT&#>J££ffl^fcM^7 l Gl3cfc 9 f# S> tlfcfc ©Trfe 3 o *fcx %r(D 
ffe©v5aU->3>^ftlJ> S7 1 c7 l 6(7)^ftA = 0 . 1 9 
ft^cDHlP^N A=0. 6Trfei>o 

02 5 (a) ~ (c) !3^1-cfcQl3s ~7 X <7 rt* - >*g L Rtfffi PgP«l S 13 W 

I e ( L N S) IMiM^iaoIlfl&otu 

«ie (l. s) tfm^£te%2kmtmft&m(DBmzMfc>t>-?i c 

(L) = I o (S ) OM^T?iE«il3*-r3^^T#So 
> (Dmt 13 PS^: * ti 3 & <D Tr I* «c I* o 
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?7^A^->0^«hWjst^fetni4i;§Mtic (r) *tm-f 

o 

(2) Mnsp^^ii-ri)7 i c(7)?^^i c (r) tmi, < £^\zr3n%mz>£ 
fo&tmz, mm psb izms v -7 * - & is it s o 

ttfe^l***-*-**^©/^^ - >|-^#J UTs #a* - >fti:*»77^;t 
£ y \° * - > [5]#f Ttro&JS & tm L fe» s v 7 $ - »ifl3fc©3i* V X £ / t * - > 
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> a >f"— cduppPcda^^^t n 7x^7/^ - >rti3i& £ i»*Biiii*i-effimi3is^:-r 
2 (Dmmmmiz § y x o m > a - com pspcd* £ £ £ &<fb £ -t±r s> ? $ 

m^(Dmm%\zmi- e ^{ft© v x ^ a * - > j; o rftffl -r § 3 1. % £> 0 £ 

[U2 6 (a) li^iLs ilil^TCD-N^BJlJjlU 9&£>4^MA£->£^LT: 
U5o 3 L = 0 . 1 /umTjfe^ht^o 

IH2 6 (b) ~ (d) [i^n^tiMtea^^M^I . 0(D^P^^ISItt> 
;h,T&£^PA£->£^LTfc>9. 026 (b) m%<mL(DmW(D*£:{Z<mS 
( S<L) CD 1 >CD^PgP^ISItb^T^i)^PA'^->^^UrfcOs 
IH 2 6 (c) li$^ILCD^[3i|tS/2CD 2*^-< >CD^P^P^^I'ISIt^n 
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Tft5HP/^->^Utfc^ 0 2 6 (d) itffim\-(Dm£(D*£:lzffims 
(DlEljBcDffi p £13 IS It £> tiT & £> ffl p y \° £ - > £ ^ L T u & 0 

B2 6 (e)lis ^S^O^P, L * T^fb IS 2 6 ( b ) ~ ( d ) 

cd ^ ti ^- n d ^ ^- ga p m° ^ - > i3 9t & m it u & 13 33 1 ± § x p 93 & & ;b l 

^CD^r^PM°^->^;i:vh^f&-r^ji^-Cc7)^J^^ v5 a. b-va >Trf¥{ffiL 
7cij£lil£^UT^3o ^ 02 6 (e) Id&l^Tli. E] 2 6 (a) Id^-f ¥^ 

a * - > id % £ us #t u £ m-s i- it 3 . ¥mwm £ mm u £ %a> n $ - > 

^h^JSt^filTCD^it^l?§ilThSo Ill 2 6 (e) CfcUT^ ^& 

F^PA°^->^/i:x ( h^f&1-i»fiaT:cX)7 1 c^^ s MPli$S/L (^$4) £A 

El 2 6 (e) ld^1-ct-5ld. #r^PA^->h^iffi^¥iS0^/\ o ^->l3fclti) 

lis #MPA£->(7^*ldcfcoT^M&oTtN£>tf, urtUDMP 
A^-XzfcHM:^ MiSil^T hMP®ft^S/L hcDPalldte&l^IMM^ 

HI27 (a) li, HI26 (a) d^-T^MA'^ - Xd^MIt L fcmSlZte 
lt£>¥^j]i£MU£^c7)3iiJg#*l?£. 3g^T£0. 5tUTv$aU-i/ 
3 ^MU/ci^JII&^LTl^o El 2 7 (a) Idfc^Ts filO (m&(Dm& 
) li¥MA°£->c7)^<i>^*tJ£LTl\£>o IU2 7 (a) IdfcUTs 7"63£ 

0. 15, 0. 30&t/0. 4 5 Atmro^ 1 ^*-^^ L^tea^ldotNTlffffi 
13 2 7 ( b) ~ (d ) l*BI2 6 (b)~(d) (D^rH^tilZ^-tmn - > 
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[Z£%tt&&'fr1t) (DTyx-JiX^j^^LlIteK) s IH 3 4 ( b) N i3 5 ( 

b) . El 3 6 (c) iZ^-fmmt, TX^ni>/\>l7--(Dr^Pg|3<!i(W)— ^tfe(Dffl 

amhmmnizmi+ibti-c^ztznyt&mttft k> is^t -m&mz&z 

m&&mp) 0f7^-*7^t^^LTj)O, H134 (c) s IH35 (c) s 
IU3 6 (c) iZrjk-t^mts ^X^:n>M>tH-£ffll^h#CD7fc&Jt3^ 
£ Q^Xt J*$->mfT%£^7 5-MMft£L(D£>f&mzJ:%ft&mfr1$) (DT 
7*-^^14&^LTl^o ZZTs, [2134 (c) s HI35 (c) N E] 3 6 ( 

c) iz^-ffem%, ^(omiz^-r^iitmL^-ti^oiz^ m3 4 (c) N m 

35(c) s |H36(c) CD$ft$A £0 . 1 fd It * 7 -b y h L 

m34(b) N El35(b)sll|36(b) IH^-r J; o (3 . v^^-^Ttl^ 

^M^^Alt^f^t^J^-r-S^^^-^X^'ttcD^li^lS^^^ < ftt,\ 0 
LfrL. EI34 (a) s IH35 (a) N El 3 6 (a) KI^T J; -5 I3x 

- >mFr%;iz£ %ft&jgttiz<DT7 * -± x&mzm%%Ami5 mz& on l 
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) t * - > tf 'fcttifi h^-T § {iHT <Dft3ftK ftr? * - 1> X 13 ek o T JSffitt 13 

# [p] e> CD AS^-e £> t x * /t* - > [H]#f}fc i3 v ^ ^ - sJS3fe £ \t An x. 

3h s dCDT'a^T'-nUtf— mmib-f% 3h(3&£ 0 |^pg[3. El 3 4 (a) I3tf 
-i-*te3fi£#*(D;7n;7 7- -f )I>&&<Dt7 El 3 4 (c) 13^1" 

|ql^6©»X**TfeS«^ttx 035 (a) ~ (c) l3^-fctai3 N 

liS&flsfc UfeUtflRUt L&Uo S7 l c7 , 6A*f73fS]^7 l 6)JI^ICD4 5J^7dTS] 

A^CD^AttTrfeS^-a-lCli. E13 6 (a) ~ (c) iZ^TJiolZ, TX^t^ 

3 >l3ct oTltllt^/co 13 7 (a) ~ (c) li^(Z)ifSlil£^ UTfc *) . El 

37 (a) [tm%%AmiD^t^mm^(D^>t^^ti^(Dxm-c^>^^<D^m 

£tfU 137 (b) tt»^A^I^A^>«jSffl<DX«l^fplXI±Ya^[p]^e. 
C7)f4Altf3fe^.^cDi|S^^^Us 111 3 7 (c) liS7fe^6CDAlt7D|S]^7fe}«^I 

-tit, ^B^AS*75ri^Il3WLTJfi^14/)<**l3feSJ;aiiK3fi*tiferaP 
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-7 x ji > a >v- - \zit 7L r |5)-cd^^ *m-t % ^±m$twk =& x a * - 

IlT^fco ink DO F4#t4li, #TX^/\°^->l^«-L-C^X h7^-7J7H 

* ¥ - £ l r=. t £ iz =f ~y * - t> x \z J: o r a ^ - > \t->£ # zkd <£ a n 

"f £>fr£S2p[3LTWffiLTU£o ££s EI3 7 (a) ~ (c) l^feUT. L li 
A*->i|@ N SI*BaPgP*§^:^Ur*Jf3s "7 (tittt) 

EI3 7 (a) l3^-r<fc-5l3. B3t3tA*T^lRlA^Mfill(7)4"t^lR]A^e>a)Alt 

^bLTfc^ ^IM^YX7/^->hUTffi^fci:t (L/S = 0. 1 
2/0 Mm) ©DOFHt^itftlTt^o 
-75\ S3 7 (b) d^-Tcfcai'. M7 , c7 1 cAit7j[^^'7 , c>MtI(7)X*47j[^XIi 

Ya&73fS]^e>(Df4Ait-efe^^. d o F&mt^xt ji>j\>+>--(Dmnms 

( L / S = 0 . 13/0yCtm)&|l]i;DOF &&T~& £ Q 
LfrUx El 3 7 (c) [Cl^-rcta(3. S&&A3*#fatf&)IS&ffla)4 5j££ft 

/S = 0. 1 5/0Aim) ODDOF^tt/)«tfeSo 
-r&;bt>v 4 5j^7jf^^e>©f4Att^lz:*J^r-7X^A 0 ^->|H|*/f^t v7 

^-mm^t(D^mz^o±[:^m^^(DT : y^-tixm±^:^i±^it^rz 

to 13 , &S iH£PE CD ft ft * H3a T # 6 IS SI T v 7 £ - jgjg % £ pr|£ 
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S38 (a) ~ (c) (± x &±mytm£ k> &^7^^ j** ->&m^rz.3&ytiz 
fciti). fe^&^&^fcttfs-ra d o f -?v7&7jk-fm-c&Zo Mi*mzit, 

DO FT^yiMffl(Dx'X^A 0 ^-> ( Vi LTIi, HI 3 8 (a) [Z^-rj^fc. & 
>J?J^tI±CDY$ft£:Wr&^'r >»X^/t^->^Lfe„ ^Mfll 
±(DX$A h¥ff &^-f >tt(D77^/\^->i:TOt5 D O F7>y7tf, El 3 8 
(a) iZfjk-t^X^ it*?- >£mm(D<&'&*±V% J: -513. TfcMLSoi: 0l3t 
^A^lRliilTliv El 3 8 (b) I3^f=fc"5^. 7 1 6^M±CDX|ft^O , Y«&l3 

g^Xfi. Y$iXlitt£)*4l (Y=XXfiY = -X) iTSS^^iUT, ifc"*" 

E] 3 8 ( c ) |± N El 3 8 (b) izijk-fmm (x , y ) <D^}^im^e»¥f5 0 . 
M°£-> (*iL = 0 . 1 5yCtrTK MnSPlSS = 0 yurrK El 3 8 (a) #81) CD D 
7*-*^B#l3j^fi£*tLS^^ >M°£-> ( UvX hM°*->) CO\|->£#0. 1 
i;WU-C/^->^0 . 1 2 + 0. 0 1 2Atm©^[;i]XS§I^7^-7] 

i38 (c) IZ^f cfc-SKx ^^^^{igh^-rS D O FCO^KJiSliO . 
3MmI^tfeO, JSj& (X = (K Y = 0) frbCDSg^fr* 1 -CfcS&aSUiB&ffl 
Ut/\^->l7feLfci:$(DDOF^0. 3yum^JSTrfe^.o DOF^f 

t%&K>*>m< &*%mtiLm*m.m (x = o. y = o. 5) fe+iOfc-rsM 
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&Gi.Wi&m&*'to\z9 0 1 8 0jg. 2 7 0 mT^>\s\&£ -&friii.miilzm 
Sirfc^ 4 o(Z)^;l^im^b>(7)f4Al^ii7 1 6^ffl^^i>^«h factor s ck 

<9{g*i£DO F*»SCi:A<T!^5o LfrL. EI3 8 (c)'fr6dfr4«fc5i:x 

ftflg «fc f5 £ ^ * * ' t * - > s M x. l*lKraia)3te»(ftil IffluTDO 

F #Bfc# ^FtlfeiilTtv ^ |£ D O F OD^KHi© 2 f&€ft 13 1" ^ & I \ 0 

E] 3 9 (a) ~ (d ) ^t/H4 0 (a) ~ ( d ) |± N 77 £ in >;\ J; 0 
J&S x ? 7^/\°^->^fflU/cS7 l 6f-fclti). 6^«c^»ttflii:*tSS-*-* DO F7 
-j-y^-tm-^^^o MfoftlZlt, DOF7-y7ilffl©7X^/\^->hLt 
(is H] 3 9 (a) Id^-Tcfca^s -?*£^*-><g#L (0. 1 5/xm) Tr£> «3 
, &ffiy7^-hfe§MP^roiI^S (0. 04Mm N 0. 08AimXI*0. 1 
Oyam) 7:£>& 7X^i>A>t-^ U/co 3 fu^GD «fc -5 Id. DOF 

(* do FYvzrcDo-*>ytmmm±<D$H-\ &p& (x^caoY^ooDfu*) tttfc 

IU39 (b) ~ (d) li, S39 (a) II^t77^i>A>+^-J:^d:5 7 

EI3 9 (b) [iUgpgPfiSfeO. 0 4/umt Lfch^Klfv&tiSSmTfct) x El 
3 9(c) lilHlPgpilSS&O. 0 8>ctmh Lfci: 5 13*36*1 Ste^Tfe *K El 3 
9 (d) li^PSPiUS £ 0 . 1 0 Atmh L/ch#llf#e>tLi.^m'c?&^o 337: 

tLTO. 6&ffll*TU£ 0 El 3 9 (b) ~ (d) 13^1" J; ? 13 N 77n>/\ 

>+*— ©MipaMis#*£ < &£>(36£ot. ^c^fiSAWi (x = o . 5 N y = 

0. 5 ) h^<Df4Ai^ll7 1 6l' cfcoT. D O F #S L < it* UT 

E140 (a) It, E138 (c) MH3 9 (b) ~ (d) (D^tl^tilZi^'f D 
OF7'v7llfclt5X = Y» (ttftiMO ±G)&a5<£S D O Ffif£:7a 
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>y hlfelSi^^LTU^o |4 0 (a) IdTF^-ctaii. 4 5jg;frfQ]fr e><D£4A 
I^S^I^fe^rii. ^J^*I±CDjJ^fr t><DS£g|#0 . 4iUTloO. 8 5W 

□ g|3il)iS*^$ < 45II^oTD0 F £fl$Ml^l3ft±£i±£ 3.hfr"7:#£>o — # 

H140 ( b ) ~ ( d ) Idu El 3 9 (b)~(d) (D^ti^ti\Z.jr--f DOF?-v 
y (?7^x>y\>^- t fc^ d :§?X^/^-» l;:fclt£>. El 3 8 ( c) iZTjk 
tDO F7^7 (^ilTtMct y'X^y\°^->) hib^TO. 0 5£imJ^ 

±DO F^iaXliM^LT^^fll^^^LTU^o II 4 0 (b) ~ (d) IZ^ 

-ftemfrz, mm (x = o. 5, y = o. 5) f^fii^aif^su, i^^t 
yM^^j^^^^cDsgn^'m^ (0. 4m&) uToimtrnztei+zytrntfifr 

hiaots DO F£«illl3ft±£#£C:h#T#&;rh#;bfr£o ^ti^>Kffl 

77^/^-> (L/S = 0. 1 5/Oyum) fflD0F7-y^ M7X^i> 
/N>+f-ct 9&£> y'7>^/\°^-> (L/S = 0. 1 5/0. 0 2, 0. 0 4. 0 
. 0 6 yam) CDOF7y74, aS^*»0)ttS'Mfi»^*(DlSi3P«[* 0 . 6tl 
TK r F3tMtJ c F2 3tflR€:ffll*fc»£\ MU c l3S3 l 6^la)fi§'JvKfJ^^©^P 
lfe£0. 7 7klf0. 8 h UT A r F^^rfflU^^CD^tL^tlldotNT^toT 
\ §DOF7'y7i:S^ut, [2] 4 0 (a) i;:^-rj;a&. *}£if&±©^;lfi{ifi 
hWJ^-T^ D O Ffit£3£toT,&£o IU4 1 (a) ~ (d ) li^<D*£IH£^ LTfc 
^ 141 (a) ltmftm(Dm>M9L&y£¥&(Dmn®.*0 . 6hUTKrF^ 
^fflu^^(3fcMt^^^±CD7 l c^iah^f&-ri) D O Ffilfc^U IU4 1 ( 
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$$\f&ttft$k-t<Dy6M4iLM£.t$fo~t : £> DOFffi^^Lx HI 4 1 (c) ltM^(D 
ffi<M9c§m¥&(Dmn%L%: 0 . 7tlTAr F KM^m Ufe^l^felt 
±<D^/lUifihttJ£ir£DOFffi£^U i41 (d) liMft^li'J^i;^ 
^(D^Pife^r 0 . 8 h Ut A r F %)W^m ^tz.m^\ZtB\f 2>ttm&±V>X:M4iLm 
D O Ffit£^ii-o i41 (a) ~ (d ) l^-TiteJilfr «=> , MI (X = 

o. 5. y = o. 5 ) ttmz.%miLWh<&ttz>n\$tim%\z.£'D-cv o fa^ 

±1" 3 teGl teiRffl ft ft M ft T? & & 3 <h tffr £> o 

fflu£i§lS-s D O F<ft14#&#£*i3 Ih^btiTl^o LfrU 
XD^I^^AltSTt^fflt^/c^. D O F4#t4^l5hA,^#^tiftUh#l3 

^.^■=i>K^X S[^]±^m lector, f4AltM7 l c^«iiiftS7 1 c^}*hfti)o ffco 

£ ti i> n * - xDBfiiiz fcutt «at ft m%i5m grr * <d -e x -fimrou-fT 7 

o 
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5o 143 (a) 14 x XTv7S 1 TffMJc* - > b -f T 7 O b(D— #"J£^ 

KlfffiOi^r fcKJTrSo HI 4 3 (b) li, 7f «y 7" S 2 T^^f'jM"^ - Xdgffiffi 
r feiS^Lfe^fe^LTU^o 

->wft(Dft&&*w&*%fefo<Dwmm^*<7 £.ttfoi-Zo m4 3 (c) 14 
t^+zitLwiz&mzWztizyt&mi c (r) *ttffli^a)ai3t*a)^ 

JfclZx 7f>J/7S4tfcU^T. Xt^v^S 3T3ftb bfc I c ( r ) I 

ffi#1±aH-#T?l4fcl^ty>t*->&ttbW-r£o 1214 3 ( d ) l±7f«y7S47j 
#*tU*tifcx H¥fffi^rflfelti.ii7fet4^+^-ei4^u^#jA e ^->^^Lr^S 

o ^f-y7s 4-etttt5^tife^t"j/N o ^->[4s * z izmxmitwm ur t, N mm 
;^i's x^'y^s 5KfcH\T. 7f'y7s 4T^t±i^tife^i'jA'^->i3r ? gp 
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^mi"i)fetoCDWfiffiffl -?Xt> tttfo-tZo ID 4 3 (e) liX^v^S 5 7Mt/3c2 

*i^£ft£>7 1 6&JftI o (r) ^ffla#CDS7fe^0)^^^ffllN/c^J^v 
5 3. U- 2/3 >^{3«t i9^th1-i>o 'til'ctOs Xt'v7S 
/\° £ - > IHill y7^- IBM cF It § > 7 * - &>B*£(Z>*fc3itA<Z>g 

^Txlo (r) hlfltS ZtA^tSfflf, x'X £ M°* - 

(Tt^jsic (r) ) *n%m-&zfr£:ofr&mm-rzziiWT-%Zo 
Mic ( r ) omtZR^Ts is7$ -mmitRtf^xt lit ->mftyt(D%: 

iS»hWfS-r^fj±+l2/7^-^^^Tf £3 0 L^Ux UPgOx^^DX^jg 

Tmi n^iSLTJ5<o d<Z>*&£\ #^*JM 0 ^ - Xzifc UT. 
Tmi nxlo ( r ) ^ 4 x I c ( r ) 

Xlim2(7)IIJteJf$fil#^) s Z4 = Tmi n/4 Z 4II^Ut, Ic (r 

) /I o ( r ) #Z 4 «fc < fc3##J/f*->IZUfcJg&gP€:BaS-f £«, 

ttfflS/7^-fea|u|li«^J«a)«ttMlPSP€:*t <-*-SSiT'h* < fc 
-SCDT, i&TfcSPt h TX^±l3ff^pI#g^^|3tl^#A^i;^o ffc 

^i«*[ii5iteti/c(uta2/7^-^3iii-ri>^iiii±PSA^scDTs ^ 
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©±Pfil3S^UTx ^IS^II^Tr # 5 T m a x (Tmax<T) £ 
Ic ( r ) ^Tmaxxlo ( r ) 

Z 1 =Tmaxhft&Z 1 dttLTx Ic ( r ) /I o ( r ) tfZU 

-ftnt>%. ^iiJ/^->IIfcl\T, Z4>Ic (r)/Io ( r ) Tf&tll* 
>S&SP&fft3£U ZUIc ( r ) /I o ( r ) ^ Z 4 Tfe *Ui"77. £ m >/ \ > 
tf-fcift^U Ic (r)/Io ( r ) >Z 1 Trfetil^M >7 * - fcifcjrra 
o fMUv ffi#rofe<fc. Tm i nMTmax^l^^CIt Z 1 = T\ 
Z4 = T/47!fe5o IU4 3 (f ) |± x y 7 S 4 TrtatU * tifc, ig^'tttf-h 

iZTZ&mt. T e= I c ( r ) /I o (r ) Tfl^ftSo ^2(D» 

tiS (0 2 6 (e) mm) o f£oT. »»*T©{4ffiS/"7*-€:*KWf;:aS«* 
T e(D(ittB^7^-fc|l|^[3-rSIIttx KlPgPa)®fll*ax (Te/T) + yS Tr 
iS£ft£&IiJIZgt5£ffiiJvLT^*ltfJ:Uo a, /3*$<Dffi#[;fcx Iff 2 <D 

X 5 Ji > / \ > +7- - £ ti 1z&m A' * - > H 3b#J iz^ig^ T e v7 5> 

-fcfc SJ;^IC riPWtfax (Ic (r)/(Io (r) XT) ) 
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S o tTtilt. 

S o = S c x (ax (Ic (r)/(Io ( r ) x T ) ) +/3) 

amu^i*. mnmmmz<&t>-&-c js* ->wt"7 hra****** 

lifiS'JvUfcmtft&WPSPO^Wi: LTfflUttcfcUo IH4 3 (g) |* % 

S 6 Tr^Wl'S* ->IZ&7££ fate Ji>A>-y--(3^LT. Xf-v7S 7 T? 

o 

JfclZx X^y^S 813*5 l^T. 7t'v7S 7 *T(3lS^^tlfe{iL*gv7^- ( 

Sf£l3. T^y^S 9ld*J^T. ^£PA°^->hte*gv7^-A°^->hfr 
e,&5?7^^->f-^^Mt5o 143 (h) it. Xtv7S 

->T-'P(Dtti#,ti*Bjm£.teZo 

- (D P £P \T>£ 3 3 o ZCDfrfo. -?X<7Jl*-><D&n<Dls4 
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cfc^fcu Jffl^uJS^gP^^->A^fiJt*tiS«t'5&(±BaPSPfl5«(i«f * u < &u 
o!44 (a)lixH43 (9) Ul^-rKlPgPJ&tK& s ±-€m^Bt^^ 

olC^m^-ttfcitem&^LrtNSo EI44 (b) lis IH44 (a) fcttlfc 

Sfes m4 0DHS£m^l3fc^r. A^->l,^7^h (##J't*->&^fc) 

^[-^gp^cD^TSTt^t^tUT (-3 0 + 3 6 0 xn) Jgi-M±T?ao (3 0 
+ 3 6 0 x n ) JtWT (fiUnlilft) (D^i+S^^:^ Ui> : fc>(DT:feoT i fcJ;Uo 

^7 A** - >IStt^^l3 our, £#J8 L ft # £ IftWT £ o 

m4 5 #01114 6 i±f& 4 (Dmmxmnn 1 ^^ji^#i.^x^/\ c ^->isi+^ 

>/\>-t7--(D^PgP®f«©I+^^>STfc§o AteftCllis m4(DHSSff^lC*JU 

r ut x v ^ * ti > / \ > v - cd m p £i3 ® « & w p m mma * & « i * fe^tm iz ct 
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ft. 04 5&1>*H]4 6I3^-TJ;5I3, !g4 ©^«Bfl5fH0)* 1 mmiZtel+Z X 
tv7S 1 ~S 6cD^-Miii:X^>yys SSlfS 9 <D*Q.II<h lis m 4 2I^^1". 
^40DH]5iff^[3fcltSX^^yS 1 ~S 6©^ftiii:7f'y7S 8MXIS 9 (D 

4<Dmmmi&iz.te\f2>XTv7's KD*&mt>K x^^ys 1 o~s 1 4a>^mm. 
ofr* mmmt l * * cd us jh iz so- g m □ £p ®« >Mf lE-r & #jis t s £ m e> ti 

WTs 7f77S1 0~S1 4 gcTrCD&LilCloUTEH 5&t/H|4 6 £#0SL 

iz^siMim^mmm^mm-t^mmmmmT e (=ic (r)/io (r) ) 

So^Scxlc (r)/(Io ( r ) XT) 
TfeSo WTs HI 4 3 (g) A^t'v7S 1 OTlS^^tifc^PgP^^ UT US 
*><Dt. Ltf^Mff&^o 

X^-v^S 1 1 CfcUT, 7f 'V7S 1 0 STt&ll>7^- (77^7 

h v 7 ^ (3 fcit § ^(Dit(D^ izmytsb #ies£ tvr u s h -f s v ^ ^ -r 1 - ^ £ 

^tJtJStSo HI 4 7liX^v:7S 1 1 -CftmZtlfz 77^f-^ httifc-TSW 
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s mmmm(Dmftm(Dft¥mft*m^fcftfejgzs^ ^ u-va >^i^ct vmm 

-T&o ZtHZ£ 9 s v^^-igilTtCDT'c^^T x I o ( r ) KIcfc 0 lEflgdEf* 
^?)^i:^Tr^^cD-e. ?X^M^->@»MJt («Ic (r) ) £ 

+ % 1 3 *t m -tt s ^ ^ o ie ?t i z m m -t z> z t &-c % *> 0 

#13. XTv^S 1 2 :/S 1 1 TrSIt^^tl/c I o ( r ) # 

jgcDIo (r) £1151 LTi^P^-lci&UTUU ^(D£ £^X^:n>M >+f-<D 

jb^t mm&T*^x<7Ji>/\>y--izte^xm±m%$h^&mm+2>mi&M 

Jg^T e ( = I c ( r ) /I o (r) ) htf)J±<7)#.£ffl U T HE P® U 

v mmnmnmizg:^^T^xtJi>j\>y--(Dma%v(D*%£&fe7£-f%o m 

Soxlc ( r ) / ( I o (r) XT) 

>A>^^-(73P^P^CDX^^^«^^l7 l c>fiJm^llIlLrt^i.A^^•a/3Mis 77^ 
M° £ - > [°]#f t"c # v7^- ct o T+^IZJT ^ >N £ tlT I n & £f ^ frf;: cfc 
or. WU$i*-3h. Txlo (r) = I c ( r ) ^0 iofrifo AMlJ;or 
s ¥'JBsff-Ti> Zttf-CZZo f^oTs So' = SoxIc (r)/(Io ( r ) x 
T) IdffcoT, 2/7^-aiilJtft<a«iJft6IHPaJ«:/Jv* < -f&mjE*tiU?LZ£2i 

;^[^. X^y^S 1 Xr-y7S 1 2 TrP^PgPffiflGDfl^iEtfff &;b 

S 1 4l3feUTx BSPgPSfflS o£P*lPSP®?SS o ' i;J;otlHLfel Xf 
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LT^JII o ( r ) &Sft3|-<i-3*fl ! l!£. I o ( r ) KJ: oT I c ( r ) #+ 
te^Wi&lZit, Xtv7 S 8J.^|^©ftiSlz:Jii&o 

n 4 (Dmmmm&m i &mwiz.&&£. wzAammmmntthmztinTLTs 
n * t # & ^ ^ -5 & mm&w l x ^ © *sm i- » ^ # □ SB ® ff & flfclE *- £> 

jH(J x SS4<JDit«iJ&«g©a& 1 fcJ&fcllZfe^Tx A^->b^7-)h (#i'JA*- 

fc(Z)HTlI3teftlZttL^ (-30 + 360xn) Jgl^±r 
Mo (30 + 360xn) jftJ^T ((& LnliMtfe) <Z>te*g^££ D £> (DTfe o 

rtckUo 

$ 4 (DmmmmcDfB 2 

^t^- >»tf iz our, & #bs u & t> K zmwtZo 

^TFt"^ □ — 5=- -V — hTrfeSo 
Iff 4 G>g|JfcJM<Z>Sfl 2 mZMWm 4 ©HJfcJ&flS fc^fc oTl^^liMOT 
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^,^ N &4(DmMBm(Dm2mm\z&^Tit. m4(Dmmmmiz^if^x^^ 

^jjftl^J&^ti&^iS^T eCDlBSl^s 0<Tmi n ^Tmax<TTrI^ti 

TliTmi n = Tmax = Tt&ofcttjafeitt4o 

■T&fe^x Xf-v7S 2 OlZ*iUT\ ^-Wfffi^ r CrfcttS^&JK I o ( r ) CD 
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